Cytokine mRNA expression of pulmonary macrophages varies with challenge but not with disease state in horses with heaves or in controls.
Heaves in horses is characterized by lower airway neutrophilic inflammation, and reversible airflow obstruction. Pulmonary macrophages contribute to the inflammation observed in a number of human and animal pulmonary diseases, and it has been postulated that they are responsible for the neutrophilic inflammation present in heaves by the release of cytokines and chemokines. To test this hypothesis, the mRNA expression of TNF-α, IL-1β, IL-8, and MIP-2 by macrophages isolated from bronchoalveolar lavage cells was quantified using real-time RT-PCR in horses with heaves (n-6) and controls (n-6). Animals were studied after being pastured for 3 months to induce clinical remission of heaves, and after 24h, and 9 days of a continuous natural antigen challenge consisting of hay feeding and straw bedding. The study was performed during 2 consecutive summers, when 3 horses with heaves and 3 control horses were evaluated. As expected, airway obstruction developed with the challenge only in horses with heaves, while airway neutrophilia was observed in both groups of horses. Stabling resulted in an increased expression of IL-8/ß-actin and MIP-2/ß-actin after 24h of stabling in both groups of horses. Further analyses revealed that compared to pasture, the expression of these chemokines was significantly increased after 24h of stabling only in Year 1, while the IL-8 expression was significantly decreased at 9 days in Year 2. No significant group, time, or year differences in IL-1β/ß-actin and TNF-α/ß-actin ratio were observed. The expression of IL-1β was strongly correlated with neutrophil percentages, although at different time points in the two study-years. These results suggest that alveolar macrophages can contribute to the airway inflammation resulting from stabling in horses by the release of IL-8 and MIP-2, but that the release of these chemokines is unlikely to be responsible for the marked airway neutrophilia observed in heaves. The variable expression of IL-8 and MIP-2 by alveolar macrophages between the two-study years are additional novel findings highlighting the complexity of the inflammatory pathways associated with airway inflammation and the importance of evaluating concurrently horses with heaves and controls to ensure identical environmental challenges.